Method Two hundred and forty-two patients who underwent OCR were retrospectively studied. A telephone questionnaire was used to assess patient satisfaction in 100 patients. Results One hundred and thirteen (46%) patients had nasolacrimal duct obstruction, half of whom had a history of dacryocystitis, 70 (29%) had canalicular obstruction and 8 (3%) had mixed blockage. The site of blockage was not known or recorded in 51 patients (22%). Seventy-five (31%) patients underwent OCR, 151 (62%) OCR with insertion of silicon tubes, 9 (4%) OCR and Lester Jones tube, and 7 (3%) canaliculodacryocystorhinostomy (COCR). Overall an 83.5% success rate was reported by the surgeons. The success rate for patients with a history of dacryocystitis was 98%, for nasolacrimal duct obstruction 96% and for canalicular obstruction 82%. When the site of blockage was not known or recorded the success rate was 60%. Where the name of the surgeon was not recorded there was a 15% successful outcome. Eighty per cent of patients reported some improvement in their symptoms following surgery.
Conclusions OCR is an effective surgical procedure with a high rate of patient satisfaction. Pre-operative identification of the site of the blockage is likely to improve surgical outcome.
Key words Canalicular obstruction, Dacryocystorhinostomy, Epiphora, Nasolacrimal duct blockage, Success rate Epiphora is caused by congenital or acquired obstruction of the drainage system, lacrimal pump failure or abnormal stimulation of tear secretion. Acquired obstructions are either primary (due to non-specific inflammation and mucocoele), or secondary (due to neoplasm, trauma, inflammation and infection). l The aim of the present study was to assess retrospectively the factors affecting surgical BlJAN BEIGI, WILLIAM WESTLAKE, BERNARD CHANG, CATHERINE MARSH, JOHN JACOB, JUDITH CHATFIELD success rate in patients with primary-acquired obstruction of the drainage system who had undergone dacryocystorhinostomy (DCR). Pre operative investigations, grade of surgeon, surgical techniques employed and their relationship to the rate of functional success were studied. The relationship between functional success as assessed by the surgeon and patient satisfaction was also studied.
Patients and methods

Forty consultant ophthalmologists in South
West England were asked to complete a questionnaire for each patient under their care who underwent DCR between January 1994 and December 1995. Two hundred and forty-two completed questionnaires were returned by 32 consultants. The 8 remaining consultants did not routinely carry out DCRs. The data received were abstracted to a spread sheet for analysis. The chi-squared test and Fisher's exact test were used to test for statistical significance as appropriate. Where the consultants' consent was obtained, 100 patients were randomly selected and included in a telephone questionnaire.
Results
Two hundred and forty-two DCRs were included in the study. A mean of 20 DCRs were performed in each unit (range 3-61). The sample comprised 151 (62%) female and 91 (38%) male patients. The mean age was 61 years (range 1-90 years). The patients had a mean of four visits to the ophthalmic unit after referral (range 1-50 visits). They remained on the waiting list from 1 month to 20 years (mean 6 months).
The main presenting complaint was epiphora in 184 patients (76%), visual disturbances in 5 (2%) and dacryocystitis in 53 (22%).
The site of the blockage based on pre-and per-operative findings, and the corresponding surgical success rate as expressed by the surgeon at discharge or final follow-up, are given in Table 1 . Mixed blockage refers to a blockage of one of the canaliculi and nasolacrimal duct, or common canaliculus and nasolacrimal duct. Patients with presumed functional obstruction and pump failure are included in those patients with unknown site of obstruction. The best results, 98% known successful outcome, were achieved in DCR for dacryocystitis. In general, cases involving canalicular obstruction attained a lower success rate (82%) than those with nasolacrimal duct obstruction (96%). The outcome was favourable in only 59% of cases where the site of blockage was unknown or not recorded (p < 0.0001).
In the majority of cases the diagnosis was based on syringing and probing of the drainage system (183 patients; 76%). Sixty-one patients (25%) underwent dacryocystography, and 20 (8%) scintillography. A Jones test was performed in 5 cases (2%) and the diagnosis was based on clinical judgement alone in 74 patients (31%). Some patients underwent more than one diagnostic procedure.
Post-operatively 162 patients (67%) reported no epiphora, 52 (21%) mild epiphora and 17 (7%) persistent epiphora. The information was not recorded in the remaining 11 cases (4.5%) ( Fig. 1) .
At final follow-up or discharge, the surgeon judged 23 cases (9.5%) to have been a failure and 202 cases (83.5%) to have been successful. The surgeon's impression was unspecified in 17 cases (7%).
The grade of surgeon performing the operation and corresponding success rate, as assessed by the surgeon at discharge or final follow-up, are shown in Table 2 where the surgeon's name was not recorded on the operating notes (p < 0.00001). Surgeons who performed fewer DCRs did not have a lower success rate; however, the maximum performed by any one surgeon was 10 operations (Fig. 2) , so all surgeons performed relatively few DCRs. Eleven patients (5%) had undergone a previous DCR on the same side, while 11 others (5%) had previously undergone surgery to the other side. Eight of the patients undergoing repeat DCR had a successful outcome as assessed by the surgeon at discharge or final follow-up.
The type of operation employed and corresponding success rate are shown in Table 3 . CDCR and the use of Lester Jones tubes was associated with a less successful result (73%) than DCR with or without bicanalicular intubation (p < 0.05).
In 149 cases (61.6%) the osteotomy size was not known or not recorded, in 81 cases (33.5%) it was between 10 and 20 mm and in 12 cases (5%) less than 10 mm. In those cases where the data were available, the osteotomy size had no discernible effect on the success rate. All 11 cases where the osteotomy size was less than 10 mm were successful and 71 of the 75 cases with an osteotomy of 10-20 mm were successful (p > 0.4).
In 167 cases (69%) the surgeon sutured both the anterior and posterior flaps and in 57 (24%) the anterior flaps alone were sutured. The information was not recorded in 18 cases (7%). Where the information was available, similar results were obtained in patients who had both the anterior and posterior flaps sutured (89% successful outcome) compared with those patients in ot recorded 4.5% Persistent epiphora 7.0%
Mild epiphora 21.5% Fig. 1 . Results of the operation. In patients who had bicanalicular intubation there was a slightly higher success rate when the tubes were removed in the third and fourth post-operative months, but this difference was not Significant (Fig. 3) .
Telephone data collection
One hundred patients were contacted by telephone. Although other techniques incorporating the use of modern technology have been tried, the reported success rates remain similar to those using a conventional approach. Application of laser using either an external endocanalicular approach5 or endoscopic approach6,7 has a successful outcome reported in 70-90% of cases.
Nasolacrimal dacryorecanalisation using tube dilatation or application of laser into the nasolacrimal duct has been described, with a successful outcome reported in 60-90% of cases.8
A satisfactory result can be obtained in about 95% of patients following DCR for dacryocystitis. In patients with nasolacrimal duct obstruction the reported success rate is 70-99%, whilst in patients with canalicular obstruction the outcome is less predictable, with 44-91 % of patients achieving a satisfactory result 9-11 The success rate does depend on the criteria used to define success.
We report a success rate of 65-90%, the different figures depending on whether success is judged by the patient or surgeon. In our series the surgeons reported a failure rate of approximately 10%, whereas in the telephone questionnaire 20% of patients considered their surgery to have been unsuccessful. On the other hand, 65% of patients were extremely satisfied and a further 15%
described some improvement following surgery.
A larger osteotomy provides better access to the nasal mucosa, which in turn facilitates the fashioning and suturing of the flaps. In this series the osteotomy size was not recorded in the majority of cases (56%), but it seems
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Conclusion
The success rate of DCR performed in the South West
Region is comparable to other reported results. Patients with dacryocystitis had the best outcome from surgery.
There was a less favourable result when the canaliculi were involved. There was a high failure rate when the site of obstruction was not diagnosed pre-operatively, and also when records did not show clearly who the surgeon was. Proper pre-operative assessment, to identify the site of the blockage, is mandatory, and should preferably be carried out by the surgeon involved.
